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Abstract

The clTccts  of harvest intensity (sawlog, SAW; whole tree, WTIH;  and complctc tree, CTH) on biomass and soil C were  studied in
four t”orcsted  sites  in the southeastern  US (mixed deciduous f’orcsts  at Oak Ridge, TN and Cowccta. NC; Pir?zt.s  rcrc&  at Clemson,
SC; and P. rliofrii at Bradford, FL). In general, harvesting had no lasting eflitcts  on soil C. However, intensive temporal sampling at
the  NC and SC sites revealed short-tam changes  in soil C during the  first few years after harvesting, and large, long-term increases
in soil C wcrc  noted at the TN site in all treatments. Thus, changes in soil C wcrc  found eve11  though lasting cffcects of harvest
treatment were not. There were  substantial diflcrcnccs  in growth and biomass C responses to harvest treatments among sitcs. At the
TN site, there  were  no difYcrenccs  in biomass at I5 years after harvest. At the SC site, greater biomass was found in the SAW than
in the  WTH trcatmcnt  16  years after harvest, and this efrcct  is attributed to be due to both the  N left on site  in foliar  residues and
to the enhancement  of  soi l  physical  and chemical  properlies  by residues.  At the FL si te ,  greater biomass was found in the CTH than
in the WTH treatment 15 years af’tcr  harvest, and this etfcct  is attributed to be due to difl’crcnces  in understory competition. Bio-
mass data wcrc  not rcportcd Ihr NC. The  effects of harvest treatment OII  ecosystem  C are expected to magnify over time at the SC
and FL sites  as live biomass increases,  whereas  the current dif~crcnces  in ecosystem  C at the  TN site  (which are due to the prcsencc
of undccon~l~osed  residues) arc cxpcctcd to Icsscn with time.  (‘~ 2001 Published by Elscvier Science Ltd. All rights reserved.

1. Introduction

Forest soil scientists have long been concerned with
soil carbon (C) because  it is often a master variable
determining soil fertility (Pritchett and Fisher,  1987). In
reccn~ dccadcs,  knowledge  of t h e  r o l e  or s o i l s  as ;I
source  or sink for C on ;I global scale has become vital
for assessing changes in atmospheric CO2 conccntra-
tions  as well (Dixon ct  al., 1994; Schinlel,  1995). Forest
soils in North America are oi‘ particular intcrcst:  Fan ct
al. (199X)  estimated that North American forests take
up 1.7x lO”g C year-‘.  On an area basis, this figure (3
to 4x Mg C ham ’ year  ‘)  exceeds  the average rates  of C
accumulation in biomass of US forests  (I .4  Mg C ha -’
year--‘;  Dixon et al., 1994), suggesting the  possibility ol
soil C Ilccumulation.  While there is good information

about the rate of soil C change in specific forested sites
(e.g. Richter et al., 1994; Knoepp and Swank, 1997;
Trettin et al., 1999), the rate of C accumulation in forest
soils on a regional scale is unknown.

In a recent literature review that included a meta
analysis, we concluded that forest harvesting, on aver-
age, had a slightly positive  efl‘ect  on soil C (Johnson
and Curtis, 200 1). Significant effects of harvest type and
spccics  were noted, with sawlog harvesting causing
increases (+ 18%) in soil C and whole-tree harvesting
causing decreases (-6Y0).  In this paper, we review the
results of some case studies from a multi-site DOE-
funded  harvesting study initiated in the late 1970s as
part of the fuels  from biomass program (Mann et al.,
1988). These studies afforded an excellent opportunity
to evaluate the  long-term effects of harvesting on prod-
uctivity, soil carbon, and nutrients within a variety 01
forest ecosystems with excellent control over sampling.
The principal investigators, and, in some cases, the field
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